Expertise in Chinese character recognition is marked by reduced holistic processing (HP), which depends mainly on writing rather than reading experience. Here we show that, while simplified and traditional Chinese readers demonstrated a similar level of HP when processing characters shared between the simplified and traditional scripts, simplified Chinese readers were less holistic than traditional Chinese readers in perceiving simplified characters; this effect depended mainly on their writing rather than reading performance. However, the two groups did not differ in HP of traditional characters, regardless of their difference in reading and writing performances. Our image analysis showed high visual similarity between the two character types, with a larger variance among simplified characters; this may allow simplified Chinese readers to interpolate and generalize their skills to traditional characters. Thus, transfer of perceptual expertise may be constrained by both the similarity in feature and the difference in exemplar variance between the categories.
Introduction
Holistic processing (i.e., gluing features together into a Gestalt) has been found to be a behavioral visual expertise marker for the recognition of faces (Tanaka & Farah, 1993) and many other nonface objects, such as cars (Gauthier, Curran, Curby, & Collins, 2003) , fingerprints (Busey & Vanderkolk, 2005) , and greebles (a kind of artificial stimuli; Gauthier & Tarr, 1997) . In experts' eyes, the parts of these stimuli are integrated and recognized as a whole instead of various parts (Gauthier & Tanaka, 2002) , and thus experts' flexibility to access the information of individual parts is reduced (Maurer, Le Grand, & Mondloch, 2002) . In the literature, holistic processing is commonly assessed through the composite paradigm. Taking the composite face effect as an example, a composite face is made by combining the top half of one face and the bottom half of another face together. In the original composite face study done by Young, Hellawell, and Hay (1987) , participants found it difficult to recognize the top of a celebrity's face when it was aligned with the bottom of another celebrity's face. Later, Hole (1994) also demonstrated the composite face effect using unfamiliar faces. He asked participants to perform same/different judgments about the top halves of two composite faces while ignoring the other face halves, and the results showed that participants reported two identical top halves to look different when they were aligned with two different bottom halves. Presumably, holistic processing binds the two halves of the faces together and people get interference from the irrelevant halves in the same/different judgment of the attended halves, and consequently they perceive two identical top halves of faces as different when the top halves are paired with different bottom halves. Thus, holistic processing assessed through the composite paradigm can be understood as obligatory attention to all parts of an object, which leads to failure of selective attention to parts (Richler, Tanaka, Brown, & Gauthier, 2008) .
Chinese characters are the basic writing units in Chinese orthography. They consist of strokes packed into a relatively constant square-shaped configuration, in contrast to words in most alphabetic languages, which are linear combinations of letters. It has been suggested that Chinese character recognition shares some similarities with face recognition (McCleery et al., 2008) . For example, both faces and Chinese characters have a homogenous shape, are recognized at the individual level, and are learned in an upright orientation. Yet in contrast to face recognition, expertise in recognizing Chinese characters is marked by reduced holistic (i.e., increased analytic) processing assessed using the composite paradigm (Hsiao & Cottrell, 2009 ). 1 This effect may be due to expert Chinese readers' orthographic knowledge about Chinese characters, and consequently they have a better ability to selectively attend to different parts of a Chinese character than novices. More specifically, Chinese characters are composed of strokes, which combine to form over 200 different basic stroke patterns in Chinese orthography (Hsiao & Shillcock, 2006) , and these basic stroke patterns are the smallest functional units in Chinese character recognition (Chen, Allport, & Marshall, 1996) . For expert Chinese readers, when recognizing Chinese characters, they may be more sensitive to the internal constituent components/stroke patterns and have better ability to ignore some unimportant configural information for recognition, such as exact distances between features (Ge, Wang, McCleery, & Lee, 2006) , as compared with novices (Ho, Ng, & Ng, 2003; Hsiao & Cottrell, 2009 ). Consequently, expert readers may process Chinese characters less holistically than novices. This phenomenon suggests that holistic processing effects, as an expertise marker in visual object recognition, depend on the characteristics of the stimuli and the perceivers' learning experience with the stimuli (Hsiao & Cottrell, 2009 ; see also Tso, Au, & Hsiao, 2014) . It is possible that holistic processing effects can also be influenced by the perceivers' prior experiences with similar object types. Nevertheless, it remains unclear what factors may influence the transfer of holistic processing effects.
There are currently two Chinese writing systems in use in Chinese speaking regions, namely simplified and traditional Chinese. The simplification movement of Chinese characters first emerged in the early 1900s, and the simplified script widely implemented today was the version created during the writing reform initiated by the central government of the People's Republic of China in 1956 for easing the learning process in both recognition (reading) and production (writing) (Zhao & Baldauf, 2011) . Today the majority of Chinese speaking regions, including Mainland China, Singapore, and Malaysia, use the simplified script, while Hong Kong and Taiwan continue to use the traditional script. Three basic emphases of the simplification process were (a) to simplify common radicals of characters and apply in contexts where they occur (e.g., radical "言" was simplified as "讠," and applied to characters containing this radical, "討" to "讨," "話" to "话," etc.); (b) to remove elements within characters (e.g., "愛" to "爱" and "髮" to "发"); and (c) to combine some homophones and eliminate redundant characters (e.g., "範" and "范" were combined into the latter, and the former was eliminated; McBride-Chang, Chow, Zhong, Burgess, & Hayward, 2005) . The simplification process did not apply to all characters; among the most frequently used 3,500 characters, around 40% of them were simplified and have approximately 22.5% fewer strokes than the traditional counterparts (Gao & Kao, 2002) ; the other 60% remained the same, or in other words, are shared between the two scripts. The contrast between simplified and traditional Chinese characters thus provides us a unique opportunity to examine factors that may influence transfer effects of holistic processing across similar object types.
The effect of simplifying the script has been a subject of dispute over the last two decades. For instance, while simplified characters were designed to ease the learning process, many researchers (e.g., Chen, 1999; Seybolt & Chiang, 1979) believe that pure reduction in strokes or elimination of characters without standardization of principles was an artificial control of the natural direction of language evolution (Hodge and Louie, 1998) , and it may make the simplified characters harder to learn in the long term: On one hand, reducing the number of strokes may make the characters easier to write for beginners as they are visually less complex; on the other hand, because the simplification process did not preserve all phonetic and semantic information of the characters, up to a certain point, characters may become hard to learn due to violation of orthographic rules as readers' lexicon size expands (Chen, 1999) . Zhao and Baldauf (2011) also argued that the characters in the simplified script were "simplified individually, but complicated systematically" (p. 171), indicating that fewer strokes did not necessarily make the characters easier to learn and memorize given their inconsistency with the orthographic rules. In a nutshell, simplicity does not guarantee efficiency.
Meanwhile, some recent studies suggest that learning simplified Chinese characters may be beneficial. For example, McBride-Chang et al. (2005) found that visual skills of children who learned simplified characters were significantly better than those of Hong Kong children who learned the traditional script, especially visual discrimination skills. They argued that because simplified Chinese characters have fewer visual features for discrimination than their traditional counterparts, simplified Chinese readers need to develop better visual discrimination skills in order to tell characters apart. Consistent with this finding, Peng, Minett, and Wang's (2010) ERP data suggested that adult simplified character readers have developed a better ability to discriminate characters that are identical in the simplified and traditional scripts (i.e., shared characters) from noncharacters that were constructed by adding or removing one stroke from the characters, as compared with traditional character readers. This result suggests that simplified character readers may have developed better analytic visual discrimination skills than traditional character readers. These findings thus suggest that reading simplified characters may require more analytic (i.e., less holistic) processing than reading traditional characters. Tso et al. (2014) recently showed how writing experience influences holistic processing in Chinese character recognition (see also Tso, Au, & Hsiao, 2011 . They recruited proficient Chinese readers who were skilled in both reading and writing Chinese characters (Writers), those who had proficient reading ability but limited writing experience in Chinese (Limited-Writers), and non-Chinese readers (Novices). They found that compared with Novices, Limited-Writers perceived Chinese characters more holistically, whereas Writers perceived Chinese characters less holistically. This result reflects an inverted U-shape pattern of holistic processing with increased Chinese character expertise: Perceptual experience alone increases holistic processing, whereas sensorimotor experience reduces holistic processing. Thus, the reduced holistic processing effect observed in expert Chinese readers may depend on writing rather than reading performance. Although simplified Chinese readers may be able to read traditional characters through their similarity with simplified characters or context information, they generally do not know how to write them (and similarly for traditional Chinese readers to read and write simplified characters). Thus, similar to Limited-Writers, they may perceive characters in their unfamiliar script more holistically, and this effect may depend on their writing rather than reading performance.
Here, we aim to examine whether native simplified Chinese readers process Chinese characters more analytically (less holistically) than traditional Chinese readers due to the differences in their scripts. In addition, we examine how simplified and traditional Chinese readers process Chinese characters in the script they are not familiar with. We first examine their perception of characters that are shared in the two scripts (i.e., shared characters); according to the previous findings about simplified Chinese readers' superior visual discrimination skills to traditional Chinese readers (McBride-Chang et al., 2005; Peng et al., 2010) , simplified Chinese readers may exhibit stronger analytic processing (weaker holistic processing) in processing shared characters. We then examine participants' perception of Chinese characters in the simplified and the traditional forms. We predict that simplified Chinese readers will perceive simplified characters less holistically than traditional readers due to their expertise with the simplified script, and vice versa in the perception of traditional characters; these holistic processing effects may be related to their writing ability, that is, the ability to recall and write down the characters (Tso et al., 2013) . On the other hand, it is also possible that Chinese readers are able to transfer their analytic processing skills to process characters in the script they are not familiar with due to the similarity between the two Chinese scripts; in this case, the two groups may not differ in holistic processing in perceiving either the traditional or the simplified characters.
This investigation thus enables us to examine transfer of analytic character processing in readers with different character reading experiences in order to understand the factors that may influence transfer effects of perceptual expertise.
Experiment 1
2.1. Methods
Participants
Twenty-four native readers of simplified Chinese from Mainland China and 24 native readers of traditional Chinese from Hong Kong participated in the study. They were all skilled writers in their own script: All Mainland China participants had passed the Chinese test of National Entrance Examination to college, and all Hong Kong participants had passed the Chinese test of Hong Kong Advanced Level Examination. They were all students at University of Hong Kong; all simplified Chinese readers had resided in Hong Kong for less than 1 year (average length of stay was 9.35 months) at the time they were recruited. To ensure the two reader groups had limited exposure to the other script at the time they were recruited, a questionnaire was designed to collect information about their language background and exposure. Participants of both groups reported having no formal education about the other script, and being exposed to the script they were less familiar with for less than 10% of the text they encountered daily on average. Note that the official written languages used in Hong Kong are English and traditional Chinese and the official language for instruction at University of Hong Kong is English. All Hong Kong traditional Chinese readers were born and raised in Hong Kong, and their experience with traditional Chinese characters (calculated as years of education) was 15 years on average, significantly more than Mainland China simplified Chinese readers' exposure to traditional Chinese since they arrived in Hong Kong (F(1, 46) = 1,194.95, p < .001). Note also that with increasing interaction between Mainland China and Hong Kong, publications in simplified Chinese characters are accessible in Hong Kong, and classes teaching simplified Chinese characters have been included in some primary and high schools' in recent years.
In addition, the two groups had similar education background (average years of education, Mainland China = 15.79, SE = .38; Hong Kong = 15.29, SE = .42) and similar age (Mainland China average = 22.71, SE = .70; Hong Kong average = 22.21, SE = .73). All of them had normal or corrected-to-normal vision and were right-handed as measured by the Edinburgh Handedness Inventory (Oldfield, 1971 ).
Holistic processing
The complete composite paradigm was used to examine holistic processing effects (Gauthier & Bukach, 2007) . The experiment procedure was adopted from Hsiao and Cottrell (2009) . In each trial, participants were presented with a pair of Chinese characters simultaneously and told to attend to only half of each character and judge whether they were the same or different. There were in total four types of trials depending on congru-ency and response (see Fig. 1a ): same in congruent trials, different in congruent trials, same in incongruent trials, and different in incongruent trials. In congruent trials, the attended and irrelevant halves of the characters led to the same response (i.e., both were the same or different); in incongruent trials, they led to different responses. The level of holistic processing was assessed by the performance difference between the congruent and incongruent trials.
Note that in contrast to the partial design where holistic processing is assessed by an alignment effect (i.e., the performance difference between aligned and misaligned trials; e.g., Young et al., 1987; Hole, 1994) , in the complete design it is assessed by a congruency effect (i.e., the performance difference between congruent and incongruent trials) without a misalignment condition (Hsiao & Cottrell, 2009 ). Hsiao and Cottrell (2009) showed that misalignment is able to reduce holistic processing observed in Chinese character processing, consistent with the literature on face and object recognition (e.g., Richler et al., 2008) .
Materials:
The materials consisted of 480 pairs of Chinese characters in Ming font (the most common font used in print), divided equally into three script types: 160 pairs were unique simplified characters; 160 pairs were the corresponding traditional version of the simplified characters, that is, having same meaning and pronunciation but differing in orthography; the remaining 160 pairs were characters shared between the two scripts, that is, shared characters (see Table 1 for an illustration). The frequency of the characters in the materials ranged from 2 per million to 250 per million based on single character appearance in 80/90's text (Ho & Kwan, 2001 ; the frequency of the characters in the dataset ranged from 1 per million to 3,679 per million, with the median being 25 per million). Characters of different script types were matched in relative character frequency, and the traditional characters were significantly more complex (complexity of characters was measured by number of strokes throughout this paper) than the simplified A B ones (t(159) = 6.17, p < .01). In each script type, half of the characters had a top-bottom (TB) configuration, the other half were left-right (LR) structured (see Fig. 2 , for examples), and the TB and LR characters were matched in complexity (F(1, 959) = 2.03, p = .21) and frequency (F(1, 959) = .67, p = .50). We used both TB and LR characters to counterbalance possible influence from character structure (Yeh & Li, 2002) ; the LR structure is the most dominant structure in Chinese orthography, followed by the TB structure (see, e.g., Hsiao & Shillcock, 2006) . The 80 character pairs in each script type and character configuration combination were further divided into the four conditions in the complete composite paradigm, with 20 pairs in each condition (shown in Fig. 1a ). Each character was then divided into two components, horizontally for TB and vertically for LR configured characters. In either character configuration condition, the attended halves were the same across congruent and incongruent trials (see Fig. 1a , for an illustration), and character frequency and visual complexity were matched across congruent and incongruent trials (character frequency: t(239) = 0.82, p = 0.51; visual complexity: t(239) = 1.2, p = 0.21). Summary of the descriptive properties of the stimuli used for the holistic processing task are presented in Table 2 . 2.1.2.2. Design: The design had three within-subject variables: congruency (congruent vs. incongruent), character configuration (TB vs. LR), and script type (simplified vs. traditional vs. shared); and a between-subject variable: group (simplified vs. traditional Chinese readers). The dependent variable was discrimination sensitivity measured by A 0 , which is calculated by the following equation:
" # H and F present the hit rate and false alarm rate, respectively, and better performance is indicated by a higher A 0 . Here we used A 0 instead of D 0 because A 0 is a bias-free nonparametric measure of sensitivity according to signal detection theory (Stanislaw & Todorov, 1999) , and it can be calculated when the hit rate or the false-alarm rate is 1 or 0, which was present in the data we collected.
2.1.2.3. Procedure: All characters were shown in low contrast (Michelson contrast = .2) to avoid ceiling effects. In each trial, participants were presented with a central fixation cross for 1,000 ms, followed by a symbol indicating which half of the character (top or bottom for TB characters; left or right for LR characters) they should attend to. They were then presented with a pair of characters above and below the initial fixation, respectively, for 500 ms, followed by a mask with alternating black and white pixels ( Fig. 1b) . Both characters were about 2.5 degrees of visual angle away from the center, and each character was approximately 1.5 9 1.5 cm in size with a viewing distance of 50 cm, occupying around 1.7 degrees of visual angle. Participants judged whether the attended halves of the two characters were the same or different as quickly and accurately as possible with a serial response box; their accuracy was collected and no feedback was given. There were six blocks of test; each block had 80 trials; characters with different configurations or in different script types were presented in different blocks. The sequence of blocks was counterbalanced across participants while the four different types of trials were randomized in each block. A practice session with characters not used in the materials was given before the test. Participants were given ample time to rest between blocks, and they started a new block on their own when they were ready. On average, the holistic processing task took 40-45 min to finish.
Reading and writing performance
Tasks assessing participants' reading and writing abilities were adopted from Tso et al. (2011 Tso et al. ( , 2013 to examine whether the differences in holistic processing, if any, can be attributed to these factors. Participants' reading ability was assessed by a character naming task, in which they named the characters in their mother tongue (i.e., Mandarin for Mainland China participants and Cantonese for Hong Kong participants). Their writing ability was assessed by a character copying and a word dictation task. Summary of the descriptive properties of the stimuli used in examining reading and writing performances are presented in Table 3 . All reading and writing assessment tasks were carried out after the completion of the holistic processing task; breaks were given between tasks, and on average it took 30-40 min to finish the reading and writing tasks (and hence less than 90 min to complete the entire study).
Character naming:
The materials consisted of 120 Chinese characters, half with a TB structure and the other half with a LR configuration. In either configuration, 20 characters were simplified characters, 20 were the corresponding traditional version of the simplified characters, and the remaining 20 were shared characters; these characters were not used in the complete composite (holistic processing) task. All characters selected for the naming task were of medium to high frequency (ranging from 28 per million to 1,316 per million; Ho & Kwan, 2001) to mimic the day to day experience in speaking and reading in Chinese; they were matched in relative frequency across the script types (F(2, 117) = 1.69, p = .19). The traditional characters had significantly more strokes than the simplified ones, (t(39) = 10.92, p < .01); in other words, they were more visually complex. In each trial, after a 500 ms central fixation, participants were presented with a character occupying approximately 1.5 degrees of visual angle at the center of the screen, and they were asked to read it out in front of a microphone. The onset of their pronunciation was detected by a microphone attached to a serial response box. Their response time was recorded as the duration between the onset of the character presentation and the onset of the pronunciation. Upon their response, the screen turned blank and the experimenter pressed buttons on a response box to record the accuracy and initiate the next trial.
2.1.3.2. Character copying: Participants copied 60 characters (20 shared, 20 simplified, and 20 traditional) as quickly and as accurately as possible. The characters were randomly selected from those used in the character naming task; half of them had a TB structure, whereas the other half had a LR configuration. All characters were of low to medium frequency (ranging from 2 per million to 26 per million) and were matched in relative frequency across script types (F(2, 57) = 2.05, p = .14). High-frequency characters were not used in the copying task to reduce the chance of ceiling effects. The traditional characters had significantly more strokes than their simplified counterparts (t(19) = 8.26, p < .01). In each trial, after a 500 ms central fixation, participants were shown a stimulus at the center of the screen, occupying around 1.5 degrees of visual angle, and were asked to copy it as quickly and as accurately as possible. After they finished copying, they pressed a button on a serial response box to signal completion and the screen turned blank. Then the experimenter pressed buttons on a serial response box to record the accuracy and to initiate the next trial. The 60 stimuli were presented in a random order in one block.
2.1.3.3. Word dictation task: Forty characters (20 shared and 20 traditional/simplified) were selected from the character naming task. Each character was concatenated with a second character to compose a two-character word, and these words were used here. Words instead of characters were used to avoid ambiguity, because a single Chinese character has around 11 homophones on average (Tan & Perfetti, 1998) . All words were of medium to high frequency (from 162 per million to 1,037 per million) to mimic the daily experience of writing in Chinese (Taiwan Ministry of Education, 1997) and were matched in relative word frequency across different script types (F(2, 57) = 2.77, p = .11). Participants listened to the words presented in a female voice in their native language, that is, Cantonese for Hong Kong participants and Mandarin for Mainland China participants. The audio recordings of the words were presented by a computer in a random order. Participants wrote down each word in their own script first and then in the other script, even if they thought the characters were the same in the two scripts. If they did not know how to write a character, they indicated it by putting a cross on the space. In each trial, after the words "get ready" were presented on the screen for 500 ms, participants were presented with a stimulus; they then pressed a button on a serial response box to indicate whether they knew how to write it or not. After writing the word in both scripts, they pressed a button to indicate completion and start of the next trial. Their accuracy of writing the first character of each word was assessed (to match the character naming task).
Results
In the A 0 measure, repeated-measures ANOVA revealed main effects of congruency (F(1, 46) = 68.89, p < .01, g 2 p = .61) and character configuration (F(1, 46) = 26.08, p < .01, g 2 p = .37). Participants did better in congruent (M = .98, SE < .01) than incongruent trials (M = .94, SE = .01), and in processing LR (M = .97, SE = .02) than TB (M = .95, SE = .02) characters. There was also a significant interaction between configuration and congruency (F(1, 46) = 35.28, p < .01, g 2 p = .44). Participants were more holistic in processing TB characters than LR characters; yet this effect did not interact with group (F(1, 46) = .02, p = .89). In addition, there was a marginal three-way interaction between script, congruency, and group (F(2, 92) = 2.94, p = .058, g 2 p = .06), suggesting that the interaction between congruency and group might be different across the three script types. Meanwhile, there was no main effect of group (F(1, 46) = 2.64, p = .11, g 2 p = .03). To investigate how the two groups differed in processing different script types, we first compared their behavior in processing shared characters, and then contrasted their performance in perceiving simplified and traditional characters.
Shared characters
A main effect of congruency was found (F(1, 46) = 52.34, p < .01, g 2 p = .53), but there was no interaction between congruency and group (F(1, 46) = 2.05, p = .16, g 2 p = .10), nor main effect of group (F(1, 46) = 2.01, p = .16, g 2 p = .04; Fig. 3a ), and both groups demonstrated a similar level of holistic processing. This result suggests that the two groups do not differ in holistic processing of shared Chinese characters because they are both experts in reading shared characters. 2
Simplified versus traditional characters
Here we contrasted the processing of simplified and traditional characters using repeated-measures ANOVA with script type (simplified vs. traditional character), congruency, character configuration, and group as the independent variables. The results revealed main effects of congruency (F(1, 46) = 59.08, p < .01, g 2 p = .57) and character configuration (F(1, 46) = 26.53, p < .01, g 2 p = .37). There was a marginal interaction between congruency and group (F(1, 46) = 3.92, p = .054, g 2 p = .08): Simplified Chinese readers tended to perceive the characters less holistically overall. There was also a threeway interaction between script type, congruency, and group (F(1, 46) = 4.93, p < .05, g 2 p = .10), suggesting the interaction between congruency and group was different between the two scripts. No main effect of group was found (F(1, 46) = 2.19, p = .15, g 2 p = .05). We then examined their performance in processing the two scripts separately. In processing simplified characters, as predicted, there was a main effect of congruency (F(1, 46) = 36.35, p < .01, g 2 p = .44; Fig. 3b ) and the interaction between congruency and group (F(1, 46) = 6.51, p < .05, g 2 p = .12): Simplified Chinese readers processed simplified characters less holistically than traditional Chinese readers, possibly due to their expertise with simplified characters.
To examine whether the difference in holistic processing of simplified characters was dependent on their reading and writing performance measures 3 (Table 4) , separate ANCO-VAs were conducted with reading and writing task performances as covariates. We found that the interaction between congruency and group was still significant when putting their simplified character naming accuracy or RT as covariate (reading accuracy: F(1, 46) = 4.76, p < .05, g 2 p = .10; reading RT: F(1, 46) = 4.60, p < .05, g 2 p = .10). After controlling for simplified character copying accuracy, the interaction between congruency and group became marginal (F(1, 46) = 4.08, p = .05, g 2 p = .08). Only when we put simplified character dictation accuracy as a covariate did the interaction become not significant (F(1, 46) = .42, p = .52, g 2 p = .01). These results are consistent with Tso et al.'s (2013) finding that the reduced holistic processing effect in expert Chinese character processing may depend more on writing rather than reading or copying performance.
In contrast to the results with simplified Chinese characters, in processing traditional characters, there was only a main effect of congruency (F(1, 46) = 50.48, p < .01, g 2 p = .53), but no interaction between group and congruency (F(1, 46) = 0.20, p = .66; Fig. 3c ). This showed that the two groups processed traditional characters with a similar level of holistic processing, regardless of their performance difference in reading and writing traditional characters (Table 4 ). This result suggests that, while traditional Chinese readers processed simplified characters more holistically than simplified Chinese readers, possibly due to the lack of experience in reading and especially in writing simplified characters, simplified Chinese readers were able to transfer their analytic processing (reduced holistic processing) skills to the processing of traditional characters, even though they particularly had difficulty in writing traditional characters, as reflected in their copying and dictation performances.
Experiment 2
In Experiment 1, we compared holistic processing of Chinese characters in simplified Chinese readers from Mainland China and traditional Chinese readers from Hong Kong. Nevertheless, there are several noticeable differences in Chinese teaching methods adopted in Mainland China and Hong Kong. For example, in Hong Kong, children learn to read and write Chinese mainly through rote repetition and memorization (Cheung & Ng, 2003) , whereas in Mainland China, children are taught explicitly about character components and rules of combination. As a result, simplified Chinese readers in the Mainland may be generally more sensitive to the internal constituent components of characters than traditional Chinese readers in Hong Kong (McBride-Chang et al., 2005) . In addition, Cantonese is the spoken language in Hong Kong, and Mandarin is spoken by Mainland Chinese; the two spoken languages differ in various ways. For example, Cantonese has 19 onsets (initial consonants) and nine tones (six working), while Mandarin has 21 onsets and four tones. Thus, their character reading performance may differ due to the differences in the acoustic properties between the two spoken languages. In addition, while Cantonese is the spoken language, the written Chinese is still based on Mandarin words and grammar, which gives rise to the disparity between the oral and written language in Hong Kong (Cheung & Ng, 2003) . To rule out the influence from the teaching methods and spoken languages in accounting for the current results, in Experiment 2 we recruited traditional Chinese readers in Taiwan, where children are also taught about character components explicitly and speak Mandarin, and compared their character processing with the simplified Chinese readers' behavior in Experiment 1.
Methods
Twenty-four native traditional Chinese readers from Taiwan participated in the study, and their performance was compared with the Mainland Chinese participants recruited in Experiment 1. All Taiwanese participants had passed the Chinese subtest of General Scholastic Ability Test, which insured their proficiency level in traditional Chinese, and they were recruited from National Taiwan University. The same questionnaire used in Experiment 1 was adopted for participants to report their language background and exposure; none of the participants had formal education about the other Chinese script, and they reported being exposed to the other script for less than 10% of the text they encountered daily on average. Note that with increasing communication between Taiwan and Mainland China, books published by Mainland China publishers in simplified Chinese can be found in bookstores in Taiwan. In addition, the development and flourishing of the Internet and social media platforms, such as Weibo (Mainland China's equivalence to twitter), have attracted users from Mainland China and Taiwan, and both simplified and traditional Chinese characters are supported by these platforms, exposing users to both scripts. In our experiment, simplified Chinese readers' length of stay in Hong Kong was significantly shorter than Taiwan participants' years of education (F(1, 46) = 1204.13, p < .001). Both Mainland China and Taiwan participant groups had a similar education background (average years of education, Mainland China = 15.79, SE = .38; Taiwan = 15.79, SE = .35) and similar age (Mainland China = 22.71, SE = .70; Taiwan = 22.04, SE = .66). All of them had normal or corrected-to-normal vision and were right-handed as measured by the Edinburgh Handedness Inventory (Oldfield, 1971 ). The materials, design, and procedure used in Experiment 2 were identical to those used in Experiment 1.
Results
ANOVA was used to analyze the data. There were three within-subject variables: congruency, character configuration, and script type; and a between-subject variable: group. In A 0 , repeated-measures ANOVA revealed main effects of congruency (F(1, 46) = 106.54, p < .01, g 2 p = .70) and character configuration (F(1, 46) = 36.48, p < .01, g 2 p = .45). Participants did better in congruent (M = .97, SE = .01) than incongruent trials (M = .93, SE = .01), and in processing LR (M = .96, SE = .01) than TB (M = .94, SE = .01) characters. Similar to Experiment 1, there was a significant interaction between configuration and congruency (F(1, 46) = 53.25, p < .01, g 2 p = .54), and it did not interact with group (F(1, 46) = 1.53, p = .22, g 2 p = .03). There was also a significant threeway interaction between script, congruency, and group (F(2, 92) = 3.74, p < .05, g 2 p = .08), suggesting that the interaction between congruency and group was different across the three script types. Similar to the results in Experiment 1, no significant main effect of group was found, although it was marginal (F(1, 46) = 3.16, p = .09, g 2 p = .06). To investigate how the two groups differed in processing different script types, we first compared their behavior in processing shared characters, and then contrasted their performance in processing simplified versus traditional characters as performed in Experiment 1.
Shared characters
A main effect of congruency was found (F(1, 46) = 50.67, p < .01, g 2 p = .52), but there was no interaction between congruency and group (F(1, 46) = .82, p = .37, g 2 p = .02), nor main effect of group (F(1, 46) = .78, p = .38, g 2 p = .02; Fig. 4a ). The results echoed the findings in Experiment 1: Both groups demonstrated a similar level of holistic processing because they are both experts in reading shared characters (Table 5 ). 4
Simplified versus traditional characters
Repeated-measures ANOVA revealed main effects of congruency (F(1, 46) = 75.50, p < .01, g 2 p = .63) and character configuration (F(1, 46) = 27.64, p < .01, g 2 p = .38), but no significant main effect of group, although it was marginal (F(1, 46) = 3.42, p = .08, g 2 p = .08). There was also a significant interaction between congruency and group (F(1, 46) = 4.63, p < .05, g 2 p = .10): Mainland China simplified Chinese readers tended to perceive both characters less holistically overall; and a three-way interaction between script type, congruency, and group (F(1, 46) = 7.25, p < .05, g 2 p = .14), suggesting that the interaction between congruency and group was different between the two scripts. Below we examined their performance in processing the two scripts separately.
In processing simplified characters, as predicted, there was a main effect of congruency (F(1, 46) = 45.55, p < .01, g 2 p = .50; Fig. 4b ), and the interaction between congruency and group was significant (F(1, 46) = 8.95, p < .01, g 2 p = .16): Simplified Chinese readers processed simplified characters less holistically than traditional Chinese readers, possibly due to their expertise with simplified characters.
Again the two groups differed in some reading and writing performance measures in processing simplified characters 5 (Table 5) ; to examine whether the difference in holistic processing of simplified characters was dependent on these measures, we put them as covariates in separate ANCOVA tests. We found that the interaction between congruency and group was still significant when putting either their simplified character naming RT (F(1, 46) = 5.07, p < .05, g 2 p = .10) or simplified character copying accuracy (F(1, 46) = 4.60, p < .05, g 2 p = .10) as covariates. The interaction between congruency and group became not significant after controlling for their simplified character naming accuracy (F(1, 46) = 2.01, p = .11, g 2 p = .05), suggesting reading accuracy of simplified Chinese characters might play a role in explaining the difference in holistic processing of simplified Chinese characters between Mainland China and Taiwan participants. This phenomenon was in contrast to the results of Hong Kong participants, in which the interaction between congruency and group remained significant after controlling for their simplified character naming accuracy. This difference between Hong Kong and Taiwan participants may be due to a larger difference in reading accuracy of simplified Chinese characters between Mainland China and Taiwan participants (.99 vs. .93) than between Mainland China and Hong Kong participants (.99 vs. .97). In addition, after controlling for their simplified character dictation accuracy, the interaction effect became not significant (F(1, 46) = 1.91, p = .23, g 2 p = .07). This result was consistent with what we found in Mainland China and Hong Kong participants, and it is also consistent with Tso et al.'s (2013) finding that the reduced holistic processing effect in expert Chinese character processing may depend on writing (dictating) performance.
In contrast, in processing traditional characters, there was only a main effect of congruency (F(1, 46) = 50.92, p < .01, g 2 p = .53), but no interaction between group and congruency (F(1, 46) = 0.10, p = .99; Fig. 4c ). This suggests that the two groups processed traditional characters with a similar level of holistic processing, regardless of their performance difference in reading and writing traditional characters. These findings were consistent with what we found between Mainland China and Hong Kong participants, suggesting that simplified Chinese readers were more capable of transferring their analytic processing skill to the processing of the characters in the script unfamiliar to them.
Discussion

Behavioral findings
Experiments 1 and 2 examined whether simplified and traditional Chinese readers processed Chinese characters differently in terms of holistic processing, and whether they were able to transfer their analytic (reduced holistic) processing skills to the script unfamiliar to them. The results showed that, first, when processing characters that are identical in the two scripts (shared characters), simplified Chinese readers and traditional Chinese readers did not differ in holistic processing, most likely because they were both experts in reading shared characters. In other words, simplified Chinese readers do not seem to process shared characters more analytically than traditional Chinese readers due to their experience in reading simplified Chinese characters, as assessed through the complete composite paradigm. This result is in contrast to Peng et al.'s (2010) finding, which suggests that simplified Chinese readers may be more analytic in processing shared characters than traditional Chinese readers. More specifically, Peng et al. (2010) showed that in simplified Chinese readers, shared characters elicited larger ERP P300 amplitude than noncharacters that differed from the shared characters by one stroke; in contrast, such effect was not observed in traditional Chinese readers. Perhaps the difference in analytic processing of shared characters between simplified and traditional Chinese readers is at the stroke level, and thus the composite paradigm, which examines selective attention to parts/components, is not sensitive to such difference.
Second, we found that when processing simplified characters, simplified Chinese readers from Mainland China were less holistic than traditional Chinese readers from Hong Kong and Taiwan, and the difference seemed to be more dependent on their word dictation performance than naming or copying performances. This finding is consistent with Tso et al.'s (2011 Tso et al.'s ( , 2013 studies, which showed a close relationship between writing experience and reduced holistic processing in Chinese character recognition. More specifically, they showed that compared with novices, proficient Chinese readers who had limited writing experience showed increased holistic character processing, whereas proficient Chinese readers who were also proficient in writing characters showed reduced holistic processing. Thus, writing, or more specifically dictation, the ability to recall and write Chinese characters from memory, seems to enhance analytic (reduce holistic) character processing. This finding suggests a close relationship between perceptual and sensorimotor processing in visual word recognition (see, e.g., James & Atwood, 2009 ).
Third, although simplified Chinese readers performed worse in writing (dictating) traditional characters than traditional Chinese readers, their performance in holistic processing of traditional characters did not differ from traditional Chinese readers. This effect suggests that writing experience might not be the only attribution to reduced holistic processing in Chinese characters. The data reveal that simplified Chinese readers are able to transfer the analytic processing skills acquired in learning to read and write simplified characters to the processing of traditional characters, indicating that holistic processing can be influenced by transfer effect in addition to writing experiences. However, the transfer is asymmetrical; while simplified Chinese readers can transfer the analytic processing skills to the processing of traditional Chinese characters, traditional Chinese readers could not do so in perceiving simplified Chinese characters. This finding is consistent with the results of McBride-Chang et al.'s (2005) study, which showed that children who learned to read simplified Chinese characters had better visual skills in matching line drawings or geometric forms (including Visual Closure, Visual Discrimination, and Visual Spatial Relationships subtests from Gardner, 1996) than those who learned to read traditional Chinese characters. Taken together, these findings seem to suggest that simplified Chinese readers are more able to transfer their analytic processing skills acquired from reading and writing simplified Chinese characters to unfamiliar/novel stimuli, such as traditional Chinese characters, or line drawings/geometric forms. Thus, transfer of perceptual expertise effects between two categories is not always symmetrical; it may depend on the perceptual representation developed as the result of one's learning experience of a category. We explore this possibility below.
Visual similarity analysis of the characters in the two scripts
Since writing experience could not account for the asymmetrical transfer effect, this asymmetric transfer effect may be related to the differences in visual forms between simplified and traditional characters. As discussed in the Introduction, Chen (1999) pointed out that there are fewer strokes in simplified characters than their traditional counterparts, and this could make them visually more distinct from each other as compared with traditional Chinese characters. Zhao and Baldauf (2011) also suggested that simplification of some of the original traditional script with variations in rules might increase the variance among the simplified script.
To examine whether the visual form representation of simplified characters indeed has a larger variance than that of traditional characters, we conducted a visual similarity analysis on a set of most frequently used characters (Ho & Kwan, 2001) . From the set, we identified 1,492 simplified characters and 3,131 shared characters; then we included the corresponding 1,492 traditional characters into the set. The set therefore contained the most frequently used simplified, traditional, and shared characters, forming a representative Chinese character space; in total there were 6,115 characters. We generated an image for each character in Ming font (the most common font in print); each image was 40 9 40 pixels in size. To obtain an estimated mental representation of the characters at an early perceptual stage, we used overlapping 2D Gabor filters to filter the images, because Gabor filter responses were found to be a good approximation of the neural responses in the human primary visual cortex V1 (Sanger, 1989) . At each pixel there were Gabor filters of five frequency scales and eight orientations; the five scales corresponded to 2-32 (2 1 -2 5 ) cycles per character (see, e.g., Hsiao & Lam, 2013; Hsiao, Shieh, & Cottrell, 2008) . After obtaining the Gabor representation of each character image, principal component analysis (PCA) was then conducted on this set of images. PCA is a generic, biologically plausible linear compression technique for dimensionality reduction (Sanger, 1989) , and it has been commonly used to simulate possible information extraction processes in the brain in computational models of human cognition (e.g., Hsiao & Lam, 2013; Hsiao et al., 2008; Tong, Joyce, & Cottrell, 2008) . Fig. 5 shows the representations of the traditional and simplified characters based on the first two principal components. (The shared characters were not plotted in order to better illustrate the difference between the traditional and the simplified characters.)
The PCA plot showed that the representations of the traditional and simplified characters overlapped with each other, suggesting a high visual similarity between the two. In addition, characters in the traditional character set (including both traditional and shared characters) were less spread out than those in the simplified character set (including both simplified and shared characters): The traditional character set had a smaller variance (0.0080) as compared with the simplified character set (0.0084); similar results were obtained when we changed the font from Ming font (the most frequently used font in print) to Kai (less frequently used in print) (traditional character set: 0.0077; simplified character set: 0.0081) or Feng fonts (not commonly used in print) (traditional character set: 0.0082; simplified character st: 0.0083). To quantitatively test the difference between the two sets in the spread of distribution, for each character in a set, we calculated the average distance between this character and all the other characters from the same set. Thus, in total we had 4,623 observations (one for each character) from the traditional set and 4,623 observations from the simplified set. We then compared these distances in the two character sets using paired t-test. The comparisons were done on Ming, Kai, and Feng font characters separately. Table 6 summarizes the results. The results showed that across all three font types, the average distance from each character to all the other characters in the character set was significantly larger in the simplified Chinese character set than in the traditional Chinese character set. This result was consistent with the PCA plot ( Fig. 5) , indicating that the representation of the traditional characters was more condensed (i.e., had a smaller variance), whereas that of the simplified characters was more spread out (i.e., had a larger variance).
To quantify the proportion of the distributions that were overlapped with each other, for the distribution of each character set, we estimated a Gaussian distribution from the Table 6 The average distance between each character and all the other characters in the same character set, separately for the simplified and traditional character set. In all character sets with different font types, the simplified character set had a significantly larger average distance among characters as compared with the traditional character set ( data, and measured the percentage of overlap between the two Gaussian distributions in the area within two standard deviations from the mean. More specifically, for the area within two standard deviations from the mean in the two Gaussian distributions, we calculated the percentage of overlap as the intersection of the two distributions divided by the union of the two distributions. The union represented the area occupied by either traditional or simplified character distributions, whereas the intersection represented the area occupied by both traditional and simplified character distributions. Using this method, we found that the proportion of overlap between the two distributions was 0.79. Thus, the two distributions were highly overlapped, with the distribution of traditional characters having a smaller variance than that of simplified characters. Fig. 6 shows a similar PCA plot with only the characters used in the current study. It can be seen that the distributions of the used characters resembled those of the whole character sets: The two distributions were largely overlapped, with the distribution of the simplified characters being more spread out than that of the traditional characters.
Thus, due to the overlap between the representations of the simplified and traditional characters (which suggests high similarity in feature), and a larger variance in the representation of the simplified characters, simplified Chinese readers may be more able to interpolate and generalize their analytic skills developed in reading and writing simplified characters to reading traditional characters, as compared with traditional Chinese readers in reading simplified characters (cf. Tong et al., 2008) . The results of our visual similarity analysis supported the speculation that simplification of Chinese characters made them physically more distinctive than their traditional forms (Chen, 1999) . The advantage of having a visually more distinctive (or in other words, with a larger variance) set of characters in one's mental lexicon seems to be in the ease of transferring analytic processing skills to unfamiliar characters with similar structures, as reflected in the generalization abilities observed in simplified Chinese readers. Tanaka, Curran, and Sheinberg (2005) trained participants to recognize different types of birds and showed that training at the subordinate (species) level better facilitates perceptual expertise transfer to novel exemplars and novel categories than training at the categorical (family) level. Through computational modeling, Tong et al. (2008) further showed that the advantage of training at the subordinate level in perceptual expertise transfer lies in the magnification of differences between exemplars within a category (i.e., a larger variance) in one's perceptual representation as the result of the subordinate-level training, making it easier to discriminate novel exemplars or exemplars in novel categories. Although in Tong et al.'s (2008) simulation, the difference in variance of perceptual representation was observed at the hidden layer level of a neural network (i.e., an intermediate perceptual representation) , whereas in the current study, our analysis was performed at an earlier perceptual level based on Gabor filter responses; both cases demonstrate the advantage of a more spread-out perceptual representation in the transfer of perceptual expertise. This effect suggests that in perceptual expertise acquisition, different learning experiences, such as learning to recognize objects at the subordinate level versus the categorical level, or learning to read simplified versus traditional Chinese characters, can lead to different transfer effects due to differences in the perceptual representation developed as the result of one's learning experience; the type of learning experience that enhances exemplar variance in the presentation seems to facilitate transfer of perceptual expertise effects.
Other possible explanations of the transfer effect
Recent research has suggested an advantage of training with simpler forms, as opposed to complex forms, in the transfer effect to new situations in relational learning. This finding might also be related to the asymmetric generalization effect observed in the processing of simplified and traditional Chinese characters. For example, research done in mathematics and science has revealed that training with simple instances yields better transfer effects to new situations than training with more complex exemplars (e.g., Goldstone & Sakamoto, 2003; Goldstone & Son, 2005; Kaminski, Sloutsky, & Heckler, 2008) . This might be because simple exemplars enable selective attention to the right information essential for generalization of knowledge rather than to the irrelevant details in the complex exemplars. As discussed in the Introduction, the simplification process of Chinese characters involved trimming down some strokes in the components or removing some components within characters, aiming to ease the recognition and production of the characters. This simplification process may have implicitly preserved parts of the traditional characters that are essential for recognition/discrimination while removing less informative parts. In addition, since simplified characters typically preserve part of their traditional counterparts, when a simplified Chinese reader attempts to read a traditional character, a common strategy may be to look for familiar components or parts of the components within the traditional characters. This strategy may encourage the engagement of local attention, leading to a similar level of analytic processing as traditional Chinese readers. In contrast, when a traditional Chinese reader reads a simplified character, he or she may take the holistic pattern of the simplified character and try to see whether it matches part of a traditional character, leading to an increased holistic processing effect as compared with simplified Chinese readers. This asymmetric generalization effect of reduced holistic processing between traditional and simplified Chinese readers is consistent with a recent finding by Thai and Son (2013) . They found that training novices with simplified Chinese characters produced better generalization to the recognition of the corresponding characters in the other script than training with traditional characters. The ways that simplified characters were created might be related to this asymmetrical generalization effect. Future work will examine this possibility.
In a recent study, McBride-Chang et al. (2011) found that literacy experiences may influence visual spatial skills, and that literacy experiences with different orthographies may shape different aspects of visual spatial skills. This finding is consistent with the current results, which showed that simplified and traditional Chinese readers had different transfer effects in holistic/analytic processing of characters in the two Chinese written systems due to the difference in their experience with the orthographies. McBride-Chang et al. (2011) also suggested a bidirectional association between visual-spatial skills and the process of learning to read (see also Zhou, McBride-Chang, & Wong, 2014) . Accordingly, it is possible that a better ability to transfer analytic processing of characters in a script to a new script with similar character structures can facilitate learning to read in the new script. This possibility requires further investigation.
In conclusion, here we show that reduced holistic processing of Chinese characters can be influenced by transfer effect, in addition to sensorimotor experience as reported previously (Tso et al., 2014) . Expertise in reading and writing simplified Chinese characters seems to facilitate readers to transfer their analytic processing skills to the processing of traditional Chinese characters, as compared with traditional Chinese readers in processing simplified characters. This asymmetric transfer effect between the two groups of readers may be related to a larger variance in the visual forms of simplified characters than those of traditional characters. This finding suggests that transfer of perceptual expertise effects in visual recognition may be constrained by both the similarity in feature and the difference in exemplar variance between visual categories. It also has important implications for teaching and learning in perceptual expertise acquisition. For example, a learning program that implicitly enhances exemplar variance in one's perceptual representation, such as the subordinate-level training used in Tanaka et al. (2005) , or with explicit instructions to direct learners' attention to largest variations among exemplars, may facilitate transfer of perceptual expertise effects to novel exemplars or stimuli with similar features in a novel category. Notes 1. Wong et al. (2012) showed that Chinese readers (experts) had a stronger holistic processing effect in processing real Chinese characters than noncharacters (i.e., nonexisting characters consisting of real Chinese character components in illegal positions), whereas non-Chinese readers (novices) did not show this effect; this suggests that holistic processing in Chinese character recognition may also be influenced by familiarity with the component positions. 2. The two groups of readers did not differ significantly in accuracy in naming (F(1, 46) = 3.61, p = .07), copying (F(1, 46) = .11, p = .74), or dictating the shared Chinese characters (F(1, 46) = 3.29, p = .08). However, Mainland China simplified Chinese readers were faster than Hong Kong traditional Chinese readers in naming the shared characters (F(1, 46) = 4.83, p < .05). This difference may be due to the pronunciation differences between Cantonese (spoken by Hong Kong participants) and Mandarin (spoken by Mainland China participants). It may also be related to greater confusion in pronunciation in Hong Kong participants due to their knowledge of both Cantonese and Mandarin pronunciations of the characters as Mandarin has become more popular in Hong Kong than before. Note that two shared characters were removed from analysis based on the item analysis of participants' reading accuracy of each character, since the average accuracy of the two characters were below 2 standard deviations from the mean accuracy of Mainland China and Hong Kong participants' performance (0.99). 3. When we compared the two groups, Mainland China participants were more accurate (F(1, 46) = 18.76, p < .001) and faster (F(1, 46) = 13.77, p < .01) in naming simplified Chinese (one outlier was removed from the analysis according to the item analysis of participants' reading accuracy of each character), whereas Hong Kong participants were more accurate (F(1, 46) = 11,31, p < .01), but not significantly faster (F(1, 46) =.73, p = .40) in naming traditional Chinese characters. Note, however, this effect was due to a main effect of group in naming RT of all three types of characters (F(1, 46) = 6.22, p < .05): Mainland China participants in general had shorter naming RT than Hong Kong participants (see note 2, for reference). When we examined their naming performance within each participant group, Mainland China simplified Chinese readers were more accurate (t(23) = 4.04, p < .01) and faster (t(23) = 3.57, p < .01) in naming simplified than traditional Chinese characters, whereas Hong Kong participants were faster (t(23) = 4.25, p < .001) and more accurate (t(23) = 4.93, p < .001) in naming traditional than simplified Chinese characters. Thus, both groups of participants were more proficient in reading the script they are more familiar with. In the writing tasks, Mainland China participants were more accurate in copying (F(1, 46) = 12.83, p < .01) and dictating (F(1, 46) = 37.09, p < .001) simplified Chinese characters than Hong Kong participants, while Hong Kong participants were more accurate in copying (F(1, 46) = 91.75, p < .001) and dictating (F(1, 46) = 442.29, p < .001) traditional Chinese characters than Mainland China participants. Thus, both groups of participants were more proficient in writing the script they are more familiar with. 4. Mainland China simplified Chinese readers and Taiwan traditional Chinese readers did not differ in accuracy in naming (F(1, 46) = 3.85, p = .06) or dictating shared characters (F(1, 46) = 3.43, p = .07). However, in the copying task, Taiwan participants performed slightly but significantly better than Mainland China participants (F(1, 46) = 6.05, p < .05; mean accuracy: Mainland China = 96%, Taiwan = 98%). Similar to the results in Experiment 1, Mainland China simplified Chinese reader were faster than Taiwan traditional Chinese readers in naming shared Chinese characters (F(1, 46) = 13.13, p < .01). This effect might be attributed to the widely used Minnan dialect in Taiwan in addition to Mandarin, which may lead to greater confusion in pronunciation in Taiwan participants because of their knowledge of both the Minnan and Mandarin pronunciations of the characters. Note that three shared characters were removed from the analysis based on the item analysis of participants' reading accuracy of each character, since the average accuracy of the three characters was below two standard deviations from the mean accuracy of Mainland China and Taiwan participants' naming performance (0.99). 5. In between group comparisons, Mainland China participants were more accurate (F(1, 46) = 34.24, p < .001) and faster (F(1, 46) = 42.84, p < .001) than Taiwan participants in naming simplified Chinese characters. In contrast Taiwan participants were more accurate (F(1, 46) = 4.92, p < .05), but slower (F(1, 46) = 42.84, p < .001) in naming traditional Chinese characters (two characters were identified as outliers and removed from the analysis according to the item analysis of participants' reading accuracy of each character). Note, however, that there was a main effect of group in naming RT of all three types of characters (F(1, 46) = 13.65, p < .01): Mainland China participants in general named characters faster than Taiwan participants (see note 10 for reference). When we examined their naming RT within each group separately, Mainland China participants named simplified characters more accurately (t (23) = 4.16, p < .001) and faster (t(23) = 3.61, p < .01) than traditional characters, and Taiwan participants were more accurate (t(23) = 4.79, p < .001) and faster (t(23) = 3.60, p < .01) in naming traditional than simplified characters. In the writing tasks, Mainland China participants were more accurate in copying (F(1, 46) = 21.44, p < .001) and dictating (F(1, 46) = 421.34, p < .001) simplified Chinese characters than Taiwan participants, while Taiwan participants were more accurate in copying (F(1, 46) = 133.62, p < .001) and dictating (F(1, 46) = 443.29, p < .001) traditional Chinese characters than Mainland China participants. Thus, both groups of participants were more proficient in writing the script they are more familiar with.
